Abstract
Introduction
Imagine the following exemplary situation. John Doe, a 45-year-old key account manager, who works in an international company, which has recently implemented a new enterprise content management system (ERP). John uses the ERP system day in day out and evaluates the usage of the ERP system as complex. This causes feelings of exhausted. Thus, John perceives the complexity of the ERP system as a threat and exhaustion as a consequence while using the ERP system. He might respond to the cause and the consequences in the current situation in different ways. It might be that John responds to the complexity by proactively doing something against it, whereas John responds towards the consequence in terms of the feelings of exhaustion by disengage from the ERP system by playing Tetris.
From a theoretical perspective, the use of an information system (IS) leads to situations in which users encounter techno-stressors encompassing, for example, IS complexity that results in negative consequences such as feelings of emotional exhaustion [43] . As technostress costs organizations financial resources, risking the investments of organizations in implementing new IS and threatens the well-being of users [42] it is essential for users as well as companies to manage technostress. To do so, users appraise the situation and subsequently cope in response to technostress [22, 32] . Literature indicates that users proactively cope by removing or reducing technostressors or reactively by restoring the users' emotional state back to normal [20, 36] .
However, literature neglects how users respond towards techno-stressors and emotional exhaustion. For instance, in medicine, doctors evaluate the causes and the consequences of illness and decide to treat the cause or the consequences depending on the type of the illness (e.g., bacterial or virus infection) and hence prescribe a different medication to manage the illness, because cause and consequences need different treatments. Hence, technostress literature is limited by explaining how users respond in terms of proactive and reactive coping to techno-stressors and emotional exhaustion. As technostress is a serious issue for users and organizations, the present paper addresses these shortcomings by investigating in what way users respond in terms of proactive and reactive coping to the techno-stressors and emotional exhaustion. Therefore, the present research aims to answer the research question:
How do techno-stressors and techno-exhaustion influence proactive and reactive coping?
To respond to that research question, coping theory [22] and technostress [43] guides our research. Technostress includes causes such as techno-stressors and consequences such as emotional exhaustion. Thereby, we theorize that users respond differently to techno-stressors and emotional exhaustion. Our results show that the perception of techno-stressors lead to proactive coping and feelings of emotional exhaustion leads to reactive coping. We also reveal that technostressors stronger affects reactive coping, whereas emotional exhaustion stronger affects proactive coping.
To outline and explain the contribution of this research, the remainder of this paper is as follows. In the theoretical background section, we explain the transactional process of technostress, coping theory, types of coping in the domain of technostress and outline the past literature concerning coping. Afterward, we develop the research model and present the methodology and research results. Finally, the theoretical and practical contributions, as well as limitations and future research directions are outlined.
Theoretical background
In this section, we first explain technostress, as this is one domain in which coping theory has been applied in IS research. Then, we focus on coping theory and demonstrate the types of coping in relation to technostress. Finally, prior IS coping literature is discussed.
Technostress
Technostress is defined as stress perceived when using IS [34] . Technostress result when there is an imbalance between users and their environment [7] . The imbalance results when the values and abilities or the supplies and demands of the environment do not meet [2] . When the demands of the environment exceed the individual's abilities, the balance between users and their environment is disrupted such that the demands may be perceived as unpleasant [38, 41] .
Technostress is understood as a transactional process overarching causes and their consequences [43] . Causes are techno-stressors (i.e., work overload, role ambiguity, invasion of privacy, job insecurity, and work-home conflict), which are technology-related stimuli resulting in negative consequences [2, 25, 43] . Negative consequences are strains that can be psychologically in terms of emotional exhaustion which is understood as emotional reactions to the encountered stimuli [2, 25] . Emotional exhaustion is the feeling of tension and depletion of one's emotional resources [29, 30] .
Coping

Coping theory.
To understand the responses towards technostress, research has used the lens of coping theory. Coping is a function of behavioral, cognitional, and perceptual efforts to handle threatening situations [22, 31] .
Coping theory states that users go through a cognitive appraisal process containing primary appraisal, during which users evaluate the potential negative consequences of being threatened by the demands and secondary appraisal, during which users evaluate their ability to handle the perceived demands [22] .
Based on the cognitive appraisal process each user selects a coping strategy, which contains behavioral and cognitive efforts to handle the demand. Numerous coping strategies exist [37] , which either aim to manage the problem or handle the resulting emotions. Problemfocused coping (PFC) aims to mitigate the problem and determine the direct problem such as by active coping or instrumental support. Emotion-focused coping (EFC) aims to regulate emotions tied to the demand by trying to change them to, e.g., acceptance and positive reinterpretation [21] .
Proactive and reactive coping.
Coping literature indicates that users might cope with technostress differently such that they try to cope with the cause (e.g., techno-stressors) and with the consequences themselves (e.g., emotional exhaustion) [20, 36] . IS coping literature suggests that different types exist how users cope with technostress [36] , whereby each coping type encompasses different coping strategies.
One type, the proactive coping, focuses on the direct problem and prevent direct exposure to techno-stressors by removing or reducing them. Users actively cope with techno-stressors by modifying the IT features [20, 36] . For example, users might proactively change or disable the settings of notifications, which they perceived as a threat to cope proactive with the cause (e.g., technostressors).
The second type, reactive coping, aims at restoring the users' strained emotional state back to normal but does not address the original techno-stressor. If users could not reduce techno-stressors or build tolerance to them, they still are able to mitigate technostress temporarily by minimizing the level of their exhaustion [20, 36] . For example, users trying not to think about the issue by disengage from it by doing other activates.
In sum, coping is a function of behavioral, cognitional, and perceptual efforts to handle threatening demands. Two main categories of coping strategies exist, namely PFC and EFC. Moreover, beyond the categories of coping strategies IS coping literature 
Related work on coping and technostress
Several investigations focus on coping in the domain of technostress (see [45] for a more detailed review). Some investigations focus on the effect of coping strategies on the relationship between cause and consequences. For example, Galluch et al. [16] show that the performance of coping strategies in terms of method and resource control moderate the relationship between techno-stressors and strain responses. A recent investigation examines whether emotion-focused coping strategies such as distress, venting and distancing from IT moderates the relation between techno-stressors and strain. In addition, they investigated the role of IT control in this context. Results showed that distress venting reduces the effect of techno-stressors on strain but only when users have low IT control. Furthermore, they revealed that distress venting has a direct positive effect on strain such that the higher distress venting the higher strain [32] . Srivastava et al. [38] suggest that the effect of techno-stressors on job burnout, as well as on job engagement, is moderated by dominant personality traits such as openness-toexperience, neuroticism, agreeableness, conscientiousness, and extraversion. The findings showed that personality traits have increasing and decreasing effects on the relationship between technostressors and their consequences.
Moreover, D'Arcy et al. [13] show that coping strategies such as moral disengagement mediate the relationship between security-related stressors and the intention to violate the information security policy of an organization and thereby influences the consequences directly. Another investigation examined whether coping influences anxiety, stress, and depression among IT personnel. Five different coping strategies were studied: social support, active coping, cognitive avoidance coping, self-controlling coping, and accepting responsibility coping. The findings indicated that active coping had no significant effect on anxiety, stress, and depression, whereas all other coping strategies positively affected these the consequences in terms of anxiety, strain, and depression [24] .
None of the investigations focused on the effect of coping strategies on the cause such as techno-stressors. Moreover, another examination shows that users cope with technostress and switching-stress by stopping using the IS entirely [26] and hence only investigate the antecedents of coping strategies and neglect its effect.
Based on the literature above, we conclude that IS coping research mostly examines the effect of coping on technostress and neglects the investigation in what way users respond when perceiving technostress in a shortterm technostress situation. Consequently, current literature does not reveal which factor triggers proactive and which factor causes reactively coping. To close this research gap and to shed more light on how technostressors and emotional exhaustion lead to proactive and reactive coping, we develop in the following a research model that assumes that users respond to techno-stressor in a proactive way, whereas they reactively respond to emotional exhaustion in a short-term technostress situation. Although several proactive and reactive coping strategies exist, we focus on active coping as proactive coping strategies and mental disengagement as reactive coping strategies.
Hypothesis development
In the following section, we develop our research model. However, previous technostress and coping literature (e.g., [4, 41] ) does not consider the effect of time, whereas coping strategies need time to reduce causes or consequences (e.g., pre-coping vs. postcoping). Thereby, we focus on a short-term technostress situation (one-time consideration) where a user perceives techno-stressors and the following feelings of emotional exhaustion and immediately respond in terms of proactive and reactive coping. The subsequent mitigation effects of coping such as regulation of negative outcomes [41] or the minimization of the negative consequences of the techno-stressors [4] , which occur over time (effect of pre-coping vs. postcoping) are thereby neglected (see Figure 1) .
Previous technostress research reveals that technostressors in terms of work-home conflict, invasion of privacy, work overload, role ambiguity, and job insecurity and lead to techno-exhaustion which is understood as the depletion of mental resources due to IT [2, 26] . In general, the relationship between technostressors and emotional exhaustion is well-researched in the literature [1, 30, 46] . The perception of technostressors costs users' mental resources, which lead to on the one side to tiredness and fatigue reflecting technoexhaustion. Hence, we assume in line with past literature that:
H1:
The higher the perception of techno-stressors, the higher emotional exhaustion.
Coping theory indicates that individuals respond to stressful situations by managing or mitigating the circumstances [14] . In particular, extend previous IS coping literature indicate that the perception of technostressors lead to a coping response to deal with them [4, Page 5105 13, 41] . For example, the coping model of user adaptation (CMUA) claims that threatening stimuli (e.g., techno-stressors) lead to coping responses and Tarafdar et al. 2017 [41] demonstrate that coping responses following on techno-stressors. Moreover, psychological research indicates that users primarily respond proactively [20] by actively modifying or doing something against it. Users focus on the direct problem and prevent direct exposure to techno-stressors by trying to remove or reduce them [36] . For example, users respond with actions to deal with threats [41] . Salo et al. [36] report, for example, that users disable notifications settings in response to threatening popups. This indicates that users with high perceptions of technostressors respond in high proactive coping. Remember John; he perceives the complexity of the ERP system and immediate respond with proactive coping by performing efforts to reduce such complexity. Hence, we assume that:
The higher the perception of the techno-stressors, the higher proactive coping.
We assume that users receiving emotional exhaustion respond in terms of reactive coping. Emotional exhaustion is the depletion of the emotional resources and results out of the perceptions of technostressors [25, 29, 30] . In addition, it is one specification of significant illnesses such as burnout [27, 28] . Moreover, the psychological literature indicates that users cope reactively [20] . This means that they aim to restore the emotional state back to normal but does not address the perception of techno-stressors. As emotional exhaustion represents one dimension of a serious illness, users might have a lower control over their emotional response such that they respond in a reactive way by performing EFC strategies which are preferably used, when the controllability is low [22] . If users have low control and cannot reduce techno-stressors or build a tolerance to them, they still are able to mitigate the level of their exhaustion [36] .
Consequently, when users have a high emotional exhaustion level, they might respond in terms of reactive coping by disengaging. Remember John; he perceived the complexity of the ERP system and the thus resulting feelings of exhaustion. As he might appraise the situation with low controllability over his feelings, he immediately responded reactively by mentally disengage. Therefore, we assume that:
H2b: The higher the emotional exhaustion, the higher reactive coping.
Regarding techno-stressors, we propose that the perception of techno-stressors leads to a stronger response of proactive coping than reactive coping. Users might believe they have more control over the technostressors such as complexity such that they are able to respond to this by looking in the manual or watching elearning tutorials. Emotions are more challenging to control as they arise when users have low controllability. For example, emotions such as sadness or frustration evoke when users have low controllability [5, 39] . Coping literature indicates that the secondary appraisal (e.g., controllability) determines whether individuals respond either proactive by tackling the problem or reactive by disengaging from it [22] . In addition, as emotional exhaustion is associated with illnesses [27, 28] , users with intense feelings of emotional exhaustion might be too tired to do something actively against the real problem and hence prefer to disengage. Remember John; he perceives the complexity of the ERP system and the thus resulting feelings of exhaustion. He might appraise the situation with more controllability over the techno-stressor than over the feelings of exhaustion such that the perceptions of techno-stressor have a stronger effect on proactive coping than emotional exhaustion. Hence, we assume that:
H3a: Techno-stressors have a stronger effect on proactive coping than emotional exhaustion.
Regarding emotional exhaustion, we suggest that the perception of emotional exhaustion leads to a stronger response of reactive coping than proactive coping. As mentioned above, users might have less controllability about their feelings [5, 39] , which lead to reactive coping in terms of disengagement rather than proactive coping [22] . In addition, users might be too tired and exhausted to do something that they reactively disengage from the issue proactively. Remember John; he perceives the complexity of the ERP system and the thus resulting feelings of exhaustion. He might appraise the situation with less controllability over the feelings of exhaustion and feels too exhausted to do something about the issue that he reactively disengages. Hence, we assume that:
H3b: Emotional exhaustion has a stronger effect on reactive coping than techno-stressors.
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Research methodology: design and measurement
Demographics (N=110) Gender (%)
Age ( Table 1 .
Study participants and their demographics
In this section, we describe our research design and the data collection process to validate the research model. We focus on the study procedure and present the measurement model used. To validate the research model, we captured data through an online survey. Following previous research [43] , we captured data from employees of different organizations. We have established a database of employees working at different organizations with different sizes and out of different sectors, which we used to send a hyperlink to the questionnaire. The database contains around five hundred possible participants. In addition, the questionnaire has been distributed via several interest groups on Facebook and other social media platforms such as LinkedIn. In total, we received 194 responses and used the answers of 110 individuals as we must omit several answers because of a too high missing value rate. The sample reflects a suitable data set for our research as the majority of the sample are workers and uses IT. 
Research Results
Before we analyzed the results, we made sure that the research model is valid and reliable. Afterward, we present the research results.
Validity and reliability
Regarding the validity and reliability we follow well known guidelines [40] .
Perceived and subjective measures are used to capture users' responses to a given situation. A potential issue with subjective measures is common method bias [33] . To evaluate the extent of CMB, we utilized Harman's single factor test [17] and the procedure suggested by Williams et al. [47] . The results of the Harman's single factor test showed that one factor explained 32.7% of the variance, which is not the majority, such that we concluded that CMB is of no great concern. Furthermore, we follow the procedure suggested by Williams et al. [47] , during which an additional factor is entered into the PLS model, which contains each indicator of the original model. The remaining factors are transformed into single-item constructs, and the ratio of R² with the CMB factor is compared with the R² without the CMB factor. The CMB factor explains an average R² of 0.027 so that a ratio of 1:362 is received. By comparing this ratio with the ratio of prior research using this approach [23] , we can state that no signs of CMB influence are observed in consideration of the circumstances that this method is subjected to several flaws [11] .
In addition, to provide a valid and reliable measurement model for testing our hypotheses, we first assessed the measurement model used. As all constructs were measured with reflective indicators, we validated the measurement model by focusing on content validity, indicator reliability, construct reliability, and discriminant validity [3] .
Content validity: To ensure content validity, we used items that have been used in prior research articles and discussed each item within our project team. We measured techno-stressors and emotional exhaustion with the scales by Ayyagarie at al. 2011 [2] , proactive coping in terms of active coping and reactive coping in terms of mental disengagement by the scales of Carver et al. 1989 [9] . All measurement items and their origins are presented in Appendix Table 3 .
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Indicator reliability: This reflects the rate of the variance of an indicator that comes from the latent variables. To ensure that 50 percent or more of the variance is explained by the indicators, each value should be at least 0.707 [8] . All other items were removed from the model. Table 3 in the Appendix shows that this condition is fulfilled.
Construct reliability: To determine construct quality, we use composite reliability (CR), which should be at least 0.7, and average variance extracted (AVE), which has to be at least 0.5 [15] . Both criteria were fulfilled (see Appendix Table 4 ). In addition, the Cronbach's Alpha values of all constructs were higher than 0.7 (see Appendix Table 3 ).
Discriminant validity: This reflects the extent to which items differ from others [6] . The square root of AVE should be greater than the corresponding construct correlations [15, 19] . Table 4 shows that the square roots of the values were greater than the corresponding correlations between the constructs. We also ensure that the most conservative 0.85 heterotrait-monotrait (HTMT) criterion is fulfilled [18] . The highest correlation between techno-stressors and reactive coping is 0.54 -and hence lower than 0.85 -and the bootstrapping approach shows that HTMT is in each sample significantly different from one. Hence, we can state that discriminant validity is not an issue in the present research. Figure 2 shows the results of the structural model. The research model has been validated by the use of the significance levels of the path coefficients and the coefficient of determination (R²) [10] .
Results
Generally, the results demonstrate that technostressors increase emotional exhaustion (ß=0.526, p<0.005), which supports H1. In addition, technostressors are positively related with proactive coping in terms of active coping (ß=0.568, p<0.005), which supports H2a. Regarding emotional exhaustion, the structural model demonstrates a positive relationship between emotional exhaustion and reactive coping in terms of mental disengagement (ß=0.291, p<0.01), which supports H2b.
Moreover, our results support also H3a and H3b as the results show only a significant effect of emotionalexhaustion on reactive coping, whereas the influence on proactive coping is insignificant (ß=-0.176, p>0.05). The influences of techno-stressors on proactive coping is significant, whereby we found no significant effect from techno-stressors to reactive coping (ß=0.189, p>0.05). This is also indicated by the effect sizes (f²) [12] shown in Table 2 . The f² values of techno-stressor on proactive coping is greater than on reactive coping.
In case of emotional exhaustion, it is the other way around, the f² values are higher for reactive coping than for proactive coping.
Overall, the model explains 27.7% of the variance for emotional exhaustion, 25.2% of the variance of proactive coping in terms of active coping, and 18.4% of reactive coping in terms of mental disengagement. Table 2 shows that techno-stressor shows the most substantial effect on proactive coping and emotional exhaustion, whereas emotional exhaustion has the strongest effect on reactive coping.
Figure 2. Structural model results
Proactive coping
Reactive coping Emotional exhaustion 0.03 0.08 Techno-stressor 0.32 0.03
Note: f² means effect size; Cohen [12] interprets effect sizes as follows: >.35 = high effect; >.15 = medium effect; > .02 = low effect Table 2 . Effect sizes
Discussion and Contributions
We motivated our research with an example. We thereby show the relevance of technostress and its adverse consequences for the user. In detail, we argued that John Doe is struggling with the complexity of the IS which increases John's feelings of exhaustion. As John perceived on the one hand techno-stressors and on the other hand emotional exhaustion, he responds to techno-stressors and emotional exhaustion in a shortterm technostress situation in different ways. The present paper shows that John responds to technostressors with proactive coping tackling the real problem and respond to emotional exhaustion with reactive coping by disengagement from the issue. In addition, proactive coping is stronger influences by technostressors than by emotional exhaustion. Regarding reactive coping, the effect of emotional exhaustion is stronger than the effect of techno-stressors.
From a theoretical perspective, users encounter a cause in terms of techno-stressors, which lead to a Page 5108 consequence in terms of emotional exhaustion. As technostress depicts a threat to users and companies, it is essential for both to manage technostress. To do so, users cope with technostress. However, despite IS literature demonstrate that users encounter the causes and consequences of technostress and perform coping strategies, the literature is limited by explaining how users respond in terms of proactive and reactive coping to techno-stressors and to emotional exhaustion in shortterm technostress situations.
Therefore, we developed a research model that assumes that techno-stressors influences reactive coping and have a stronger effect on proactive coping than emotional exhaustion. Whereas, emotional exhaustion leads to reactive coping and has a stronger effect on reactive coping than techno-stressors. To validate the research model, we conducted an online survey. To test our hypotheses, we used an SEM approach. The main findings show that techno-stressors influence proactive coping and that the effect of techno-stressor is stronger than the effect of emotional exhaustion. Regarding emotional exhaustion, the results show that emotional exhaustion influences reactive coping and that emotional exhaustion has a stronger effect in reactive coping than techno-stressors. These results contain several contributions, which are explained in the following.
Theoretical contributions
The present research contains several theoretical contributions to technostress and coping literature, which are explained in the following.
Contribution to technostress literature
Technostress research demonstrates that technostressors lead to consequences such as exhaustion [2, 16, 26] physiological arousal [16] , or burnout [38] . The present examination extends previous technostress literature, which investigates the effect between technostressors, and its consequences by revealing that technostressor not only emphasize strains such as emotional exhaustion or physiological arousal but also coping responses in terms of proactive coping.
In sum, we show that techno-stressor not only lead to strains but also to reactive coping and extend the literature by indicating that emotional exhaustion leads to reactive coping. Hence, future technostress literature should consider that users might try to cope with technostressors, which has an effect on technostress over time.
Contribution to coping literature
The present research empirically demonstrates that users respond to techno-stressors by proactive coping and to emotional exhaustion by reactive coping. Thereby we contribute to coping literature in three different ways.
First, we contribute to IS coping literature [4, 41] by empirically showing that coping responses result from the perception of techno-stressor. For example, we extend the work by Beaudry and Pinsonneault 2005 [4] , who propose that stimuli such as techno-stressors lead through different cognitive appraisal processes to coping strategies by empirically demonstrating that users who perceive techno-stressor respond with proactive coping in terms of active coping. In addition, we also extend the results by Tarafdar et al. 2017 [41] who suggest that coping responses follow technostressors by demonstrating the positive relationship between techno-stressor and proactive coping. In addition, we extend past coping literature claiming that coping strategies only results out of the perception of techno-stressors [4, 41] by demonstrate that emotional exhaustion leads to reactive coping in terms of disengagement.
Second, we contribute to literature investigating different coping types [20, 36] by empirically revealing different antecedents and hence show how these different coping types are triggered in short-term technostress situations. In particular, we extend the work by Salo et al. 2017 [36] and Lamontagne et al. 2007 [20] who examine different coping types (e.g., proactive coping, reactive coping) and suggest their effect on techno-stressors and outcomes by empirically investigating whether techno-stressor or emotional exhaustion influence each coping type. We reveal that techno-stressors influences proactive coping and have a stronger effect than emotional exhaustion. In addition, emotional exhaustion influences reactive coping and has a stronger effect on reactive coping than techno-stressor. Moreover, we reveal that techno-stressors also influence reactive coping.
Third, we deliberately examine a short-term technostress situation (one-time consideration) where a user perceives techno-stressors and the following feelings of emotional exhaustion and immediately respond in terms of proactive and reactive coping. We thereby, extend past coping literature (e.g., [4, 41] ) which neglects time effect and assumes that the mitigation effects of coping such as regulation of adverse outcomes [41] or the minimization of the negative consequences of techno-stressors [4] appears immediately by demonstrating that techno-stressors and emotional exhaustion lead in a short-term technostress Page 5109 situation to coping. In addition, we propose that coping strategies only show its mitigation effect over time.
In sum, the present research empirically demonstrates that techno-stressor lead to proactive coping and emotional exhaustion to reactive coping. Thereby we contribute by (1) demonstrating that that coping responses result from the perception of technostressor, (2) showing that proactive and reactive coping have different antecedents, (3) deliberately examining a short-term technostress situation to investigate immediate coping responses, and by proposing that the mitigating effect of proactive and reactive coping occur over time. Hence, future coping literature should be aware that users respond differently to techno-stressors and exhaustion and should consider the time effects of coping as user show high coping responses in short-term technostress situation, which only reduces technostress over the long term.
Practical contribution
Technostress is a crucial issue for organizations. It costs organizations a significant amount of money because users might become exhausted and stop using the IS. Thus, the examination of coping efforts, which might reduce these costs, is highly relevant to practitioners. Based on our results the organizations should support the users perceiving high technostressors by proactive coping and users with high emotional exhaustion by reactively coping. Furthermore, organizations have to understand how users respond to technostress to measure its effects over time and to adjust the right screw to best support their employees.
Limitations and Future Research
The present examination is limited in several ways. Our research model concentrates on a general technostressor factor rather than treating different technostressors separately. Further, it contains only two coping strategies representing proactive and reactive coping, whereby numerous other exist. We captured technostressors, emotional exhaustion, proactive, and reactive coping at the same time point, which is suitable for the objective of the paper. However, future research should also consider the long-term effect of coping as only then the mitigation effect of coping might be revealed (e.g., comparison of pre-coping and post-coping).
Conclusion
The present paper investigates how users response in terms of proactive and reactive coping to technostressors and emotional exhaustion. Based on an online survey the present paper demonstrate that users proactively respond to techno-stressors, whereas users reactively respond to emotional exhaustion. In addition, the effects of techno-stressors on proactive coping is stronger than for emotional exhaustion, and for reactive coping, the effects are reversed. We conclude that it is necessary to understand how users respond to technostress and to realize the importance of time in the context of coping with technostress.
